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S1C mi rchnology
S hcomzed S1C)

i fracture toughness.
ntrinsic size limitation.

Glass technology — highly: brittle,
lengthy manufacturing time.







IWGErAPpRlIcations

"BV and EUV optics (GSFC)




of the Approach

inctionall composites C-C, or SiC-C
ightweight stiructures (tailored
O ai application)

J5EN01i foam and/or cI!dding to solve the
Print=throtgh| CTE microcracking problem
(tenered for amn application).

se of PVD-Si to enable robust optical
manufacturing (diamond turning)

Use of post polishing to attain desired
microroughness




Thin Foam

Composite Face
Sheet

Thin Foam




=Uctienality’ off Different
MG EORSUITL

eonIpositEfeneycomn — very high stiffness,
JesignEs for the first eigen frequency,
gl en-prtte; low density, CTE matched
to SI.

~ eFoam — tailored modulus eliminates the
1ano crazing (elastic modulus relief) and
print-threugh.

oSj coating — optical surface. ]




Carbon foam

Density (g/cne)

1.2

CTE (ppm/K)

3.5

Thermal conductivity (W/mK)

260

Elastic Modulus (GPa)

2

Thermal Distortion Parameter
(W.m 1x107)

13

Inertial Loading Parameter
(N.m.Kg!x105)

25

Thermal Stress Parameter
(W.m.N-lxlﬂ“)

Polishability
(angstroms rms)

ULE 7971

Zerodur

Density (g/cmé)

22

2.358

CTE (ppw/K)

0.03

0.15

Thermal conductivity (W/mK)

1.3

6

Elastic Modulus (GPa)

67

90

Thermal Distortion Parameter
(W 1x107)

4.3

4.0

Inertial Loading Parameter
(N.m.EKg1x105)

30.4

Thermal Siress Parameter
(W.m.N 1y1 I]I“)

6.4

Polishability
(angstroms rms)




EMNIm2ade 65 Hightihermal Conductivity
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Siferogram at the Rib Section

With Foam

Without Foam 10




RiskeMitigations Strategy:

diamond turning on the Si coating, representative
of an 18” mirror.

Establish the ability to figure the mirror in a cost-effective fashion.
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PSD Plot X Average PSD Y Average PSD
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X Average PSD Stats: Y Average PSD Stats:

2D RMS: 0.93 nm
2D low cut off: 0.00 /mm
2D high cut off: 10.00 /mm .

_L_c_aw Cutoff:  0.000 /mm LC_)W Cutoff: 0.000 /mm
High Cutoff:  0.000 /mm High Cutoff:  0.000 /mm




Small SIC Mirrors
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RMS B8.155
P-U B8.611

Tilt Removed
Angle Renoved

DPefocus -—-0B.562
£.0. @.389

Astig 8. 895
Angle —-14.2

Coma B.848
Angle —-87.08

Strehl @. 385
Zcale —8.584d
Points 184
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| G5EC

= of)e 1 glig microreughness

S ONE

- orig e (10 kg/m?, 1 nm
1S )

composite membranes for
scanning mirrors .




